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Specification 

1 Title of Invention. 

seamless flux-filled wire for fillet submerged arc welding 
repletion wire 

2 Claim(s). 

( 1 ) , 0.02 ~ 0.20% chloride against wire total weight 
seamless flux-filled wire for fillet submerged arc welding 
repletion wire . at Clcalculated amount which does to do and 
fluoride 0.1 0 - 2.00% containing at Fcalculated amount with 
the characteristic 

3 Detailed Description of the Invention. 
(Industrial Area of Application ) 

this invention concerns seamless flux-filled wire for Sumi 
meat submerged arc welding repletion wire which was 
prominent in resistance to pitting which is used for steel plate 
or other fillet submerged arc welding which did steel plate , or 
rust prevention primer which rust broke out seamless 
flux-filled wire for fillet submerged arc welding repletion 
wire especially application . 

[ Prior Art] 

It is the occurrence at iron framing , bridge or other fillet 
submerged arc welding of pit which broke out to problem 's 
being the on-site fabrication top most important copper sheet 
surface which originates in primer which was done 

1: — 4-: — *u, ♦ 
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application for rust , or rust prevention . 

coagulation speed of molten metal is large at fillet submerged 
arc welding which rust and primer which exists to 
overlapping part and the vicinity (welded part ) with top plate 
(web material ) of cause 's being fillet joint of this pit and 
lower plate (flange ) do decomposition or burning at welding 
heat , the part of doing, so being gasification this gas 
dissolves in large amount in molten metal , and is done 
additionally comparatively at small containing heat welding 
condition , and gas which dissolved can consider one which 
molten metal of periphery opened a mouth to bead surface by 
did solidification before release hole of gas which can't be 
finished gushing, closed to outside at solidification process . 

Making easy to gush quickly also about gas which dissolved 
in molten metal in reduced dissolved amount to because of 
making hard to break out therefore, pit molten metal during of 
gas as much as possible and the same time to outside becomes 
necessary, and the various proposal is formed from the past 
from this viewpoint from both surfaces of welding method 
and welding material . 

Disclosure is done welding method which establishes to do 
top plate smooth open end fabrication for pit prevention in for 
example Japan Examined Patent Publication Sho 
56-14399disclosure 's being horizontal fillet submerged arc 
welding , so to be gap for gas escape and is done is effective . 

Leaving open end fabrication and 1 *or being following gap of 
being confirming what the occurrence of case, pit which 
established gap of some when these inventors did top plate 
and lower plate tack weld can control considerably but steel 
plate and doing tack weld is the thing from difficult, 
production cost and the efficiency side to on-site practicality 
which lacks. 

Being effective to do hydrogen which broke out from rust and 
primer by the response of did CaF2 containing as a 
component and CaF2 *Ca +2F, H+F*HF with hydrogen 
fluoride and to reduce dissolved amount to do, so to be 
trapping molten metal during of gas as a antipitting measure is 
known mainly as welding material surface to this about 
welding flux with hydrogen reduction of being examined, so 
being flux . 

Disclosure is done additionally the discharge to outside of gas 
which was done once by stirring effect of molten metal except 
for the effect which lowers hydrogen partial pressure in arc 
atmosphere as an effect of fluorographite which suggests 
welding flux which does fluorographite (CF) n) containing, 
melting becomes easy at Japan Examined Patent Publication 
Sho 57-20079disclosure . 

bead shape becomes deficiency because slag when it made 
CaF2 containing large amount becomes easy to tend in 
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welding flux even if the occurrence of however, pit is 
prevented, so case, resistance to pitting which was used for 
fillet submerged arc welding of the rust occurrence and 
primer application steel plate also about welding flux which 
does fluorographite containing are not again fully . 

Usualness solid wire is used about wire for of other , this class 
fillet submerged arc welding of but the mention of flux-filled 
wire of which for semiautomatic welding doing 
fluorographite containing is had in Working Example of 
above Japan Examined Patent Publication Sho 
57-20079disclosure . 

Again, the thing which makes fluoride containing flux-filled 
wire of gas shield arc welding ** is more general than past, 
and this can think about the effect which is the same as the 
thing which makes fluoride containing in above-mentioned 
flux more against resistance to pitting . 

Furthermore, it used to suggest welding flux which does Clion 
containing for the improvement of bonding strength which 
becomes problem at flux which does granulating which adds 
water glass , and is manufactured but Japan Unexamined 
Patent Publication Showa 61-17395disclosure of recent days 
has the mention of flux-filled wire which does Clion of trace 
amount containing extremely with fluoride of the large 
amount in Working Example . 

However, also either one is the same as the case when it used 
solid wire and has or other problem which resistance to pitting 
becomes also as for not being fully , so bead waveform rough 
when it used for fillet submerged arc welding of steel plate 
and primer application steel plate which rust broke out these 
flux-filled wire . 

The welding is done by fillet submerged arc welding of steel 
plate and rust prevention primer application steel plate which 
stored up this , so were rust broke out after rust and primer are 
removed grinder and others and in spite of the demand of the 
fabrication steps decrease, the efficiency advancement of 
recent days. 

(Problem That Invention Seeks to Solve * problem ) 

this invention at there does the offer of material for Sumi 
meat submerged arc welding whose pit defect is hard to break 
out the case it didn't remove rust and rust prevention primer 
and when to does fillet submerged arc welding with 
objective . 

means ) of (Means to Solve the Problems 

There are chloride against gist 's being wire total weight of 
this invention in seamless flux-filled wire for fillet submerged 
arc welding repletion wire which does to do and fluoride 0. 1 0 
~ 2.00% containing at Fcalculated amount with the 
characteristic 0,-02 0.20%, at Clcalculated amount . 
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[ Working Principle] 

It used to achieve anticipated objective the result which was 
examined various from welding material surface in order to 
prevent the occurrence of pit which becomes a time subject at 
fillet submerged arc welding of these inventors being rust or 
rust prevention primer application steel plate by seamless 
flux-filled wire repletion wire which lets fluoride coexist 
extremely with chloride of trace amount and is done 
containing respectively at the range of suitable amount . 

The thing which is done to coexist chloride and fluoride to 
seamless flux-filled wire repletion wire of first, this invention 
and containing is in order to do extremely with smoothly 
hydrogen fluoride and reduce hydrogen which breaks out 
from rust which makes use of interaction of chlorine which 
these when welding create by hydrolysis reaction and 
fluorine , and primer dissolved amount to do trapping , so to 
be welded metal during of hydrogen in arc atmosphere . 

chlorine and fluorine form, and these and hydrogen cause the 
response like the next by hydrolysis reaction of NaCl*Na+Cl, 
CaF2 *Ca +2F when it did with NaCl, fluoride as a for 
example chloride and did CaF2 containing in arc atmosphere . 

this hydrogen chloride the response with chlorine and 
hydrogen being ahead and which creating hydrogen chloride , 
can be easy by following response and become hydrogen 
fluoride at arc directly below because property which reacts 
quickly with fluorine is had. 

H+C1*HC1,HC1 +F*HF +C1. 

It comes to be able to compare when it made the effect which 
coexists in short, chloride and fluoride in wire is only fluoride 
containing in wire , to do smoothly hydrogen extremely with 
hydrogen fluoride and to do trapping . 

welding flux which is used by again, fillet welding is doing 
usualness CaF2 trace containing but the disassembly of CaF2 
*Ca +2F is promoted at the high temperature under of arc 
because of the thing which is done containing in wire against 
* the supply of fluorine the decomposition temperature 
reacting high with hydrogen and which becoming hydrogen 
fluoride is insufficient . 

The coexistence effect with above fluoride needs to make 
result, chloride which was detailed by trial manufacture wire 
and was examined 0.02% or more containing about content of 
next, chloride and fluoride for prevention of pit defect which 
can't be considered very, at the% less than 0.02 at the case of 
Cl volume, for example NaCl in Cl calculated amount 
(chloride against wire total weight , NaClweight X 0.60) . 

However, chloride limited upper limit from thing and others 
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which the thing of the rustiness card of red brown makes ** 
bead surface by the leaving behind after the welding as the 
part of hydrogen chloride which broke out in the response of 
above-mentioned H+C1*HC1 which shows tendency which 
uniformity of bead when it made chloride containing large 
amount becomes deficiency that being as possible work 
environment top trace amount is favorable, reacts with iron 
vapor and creates iron chloride in arc atmosphere to 0.20%. 

We can display the coexistence effect with above chloride 
component ( which is done usualness containing in fluoride 's 
being welding flux especially the thing which is done 
containing additionally in being CaF2 ) but wire . 

fluoride needs to make 0.1 0% or more containing to store up 
this at the case of F volume, for example CaF2 in Fcalculated 
amount (fluoride against wire total weight , CaF2 weight X 
0.49) . 

adverse effect to arc unstable , bead shape deficiency , bead 
poor external appearance (spattering ) , slag peelability 
defective * welding workability consists if content of 
however, fluoride is many and 2.00% is exceeded at 
Fcalculated amount as it is conspicuous. 

About furthermore, above chloride and types of fluoride 

It is not especially one which is limited. You may come out 
KF, NaF, LiF and others except for CaF2 as a chloride as you 
may come out KC1, CaC12, BaC12, MgC12 and others except 
for NaCl, so it is a fluoride . 

The rate of filled flux part which is occupied to may come Fe 
powder and others into not being one, so the Si02, MnO, 
CaO , MgO , Al 20<SB>3</SB> , Ti02, Zr02or 
other slag forming agent , CaCO<SB>3&It;/SB> , 
MgC03, BaC03or other gas generating agent , Fe -Si, Fe 
-Mn , Al or other deoxidizing agent , Ni , Moor other alloy 
agent , plate which is limited especially but wire total weight 
is the 5 - 30% degree which considers welding workability 
and welding efficiency is favorable also about filled flux 
component other than again, chloride and fluoride . 

Above chloride and fluoride are one at this invention which is 
made a repletion seamless flux-filled wire containing wire but 
this is the thing at added in welding flux at component which 
above component possesses deliquescence or moisture 
absorption at marring which moisture absorption of welding 
flux increases remarkably welding property . 

The effect following by did a repletion is had additionally to 
seamless flux-filled wire containing wire . 

seamless flux-filled wire repletion wire is effective gas which 
the coexistence effect of chloride and fluoride made hard to 
dissolve gas which breaks out from rust and rust prevention 
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primer like the above-mentioned in molten metal once 
dissolved in molten metal extremely to gushing to outside and 
storing up quickly at solidification process . 

The discharge of gas compares when solid wire as a 
characteristic of then, seamless flux-filled wire repletion wire 
was used and is promoted by the part of chloride and fluoride 
being blown that the welding progresses, additionally by 
direct melting pond while the melting pond whose bead , 
backup whose undercutting is shallow is shallow is being 
formed and the churning of molten metal becoming fully . 

It is concrete the effect of the following, this invention by 
additionally Working Example and shows. 

(Working Example ) 
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seamless flux-filled wire wire (FW1-13, wire diameter 2.0* * 
of component which is shown to go step of the repletion back, 
wire pulling , annealing (650* ) , wire pulling to steel pipe 
hoop (PI) of component which shows Table 2 filled flux 
(CF1-CFU) of component which is shown Table 1 and Table 
3 ) was manufactured trial manufacture. 
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component of solid wire (SW1, wire diameter 2.0* *) which 
was attempted an attendant is shown for the comparison for 
furthermore, Table 4 . 

gap of * which shows Figure 1 (a) SM-50steel of plate 
thickness 12.7* which made to put welding flux (Fl, F2) 
together component which is shown these wire and Table 5 
and zinc rich primer application thickness of about 25 * tack 
weld (top plate and lower plate did * which is shown Figure 1 
(b) at welding condition of doing, so being AC power source , 
380A, 37V-50cm/min horizontal fillet submerged arc welding 
examination 0.0 the) below 1mm. 
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It arranges and shows Table 6 test result . 
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